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br. Swift

In the absence of Dr. Cole, who has been on a vacation since
early in January, the following report is submitted:

Since the report of October 1919, the work of the Hospital
nas been resumed with all of the enthusiasm that was evident before the
war, The new problems undertaken have included nephritis, measles
and rheumatisam. The details of the progress of the investigation of
each of these is appunded., The pneumonia work has been continued.
In the early part of the winter it seemed that the type of this disease
was approximating that seen in the years before tho outbreak of the
influenza; but during the month of January the type reverted somewhat
to that seen during the influenza epidemic of 1918. Few patients
admitted have l.)ad type I pneumococcus infections. Studies on in-
fluenza bacilli have been continued by Dr. Lyon and Dr. E. G. Still-
man.

The rheumatism problem has been undertaken in collaboration with
Dr. Boots who joined the staff the first of January. Ten patients fram
this disease have been admitted. Cultural studies with ordinary aercbic
methods and special anaerobic methods have been ' pursued
with entirely negative results. In connection with the problem
of the relation of streptococci to rheumatic fever, the following
Plan of work has been followed: Previously Dr. Kinsella and I showed
that with seven different strains of Streptococcus wiridans as antigens,
it was possible by means of camplement fixation reactions to detect
icrmune bodies in the serum of animals immunized with many different

strains, It therofore seemed possible that the use of these seven strains
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as antigens in the complement fixation reaction would enable us to
determine whether or not streptococci were actinz as disease producers
in patients. The serum of rheumatic fever patients and patients with
chronic heart disease have been repeatedly tested with these antizens
in the complement fixation reactimm, but so far ng consistently posi-
tive results have been obtained.

As a direct corollary to this problem it is important to know
whether arthritis, known to be produced by the introduction of
streptococci into joints, will be followed by the production of im-
mune bodies in the animal's serum. Vith this end in view, both liv-
ing and killed streptococci have been injected directly into the joints
of animals, and both the local tissue reaction and the production of
immune bodies in the serum followed. It has been found that immne
bodies are produced in such animals as quickly as if the bacteria are
introduced intravenously, and mugh more rapidly than if they are in-
Jected subcutaneously or intraperitoneally.

The study of the effect of saligylates upm the formation of
immune bodies has shown that there is at times sane depression of the
rate and concentration of antibody production in animals receiving
ldrge doses of salicylates. Th;l.s is especially noticeable when the
amount of antizen is small and hence the degree of immune body produc-
tion not great. Both of the last mentioned problems are in process
of canpletion.

The method of prese;'ving cultures of bacteria by freezi_ng and
dryinz has been perfécted so0 that it now is easily applied in any
laboratory. For the past seven years I have used this method to pre-

stock
serve fcultures and have determined that organisms will live for at



least four years, and probably much longer, when kept in this manner.
The difficulty previously has been to insure the continuation of the
frozen state until drying is completed. Lately it has been shown by
placinz glycerine in the bottom of a desiccator and reducing the tem-
perature of the glycerine below the freezing point before the tubes of
frozen cultures are placed in the desiccator and subsdquently keeping the
desiccator in a freezing mixture, that the bacteria remain frozen until
they are completely dried by exhausting the air in the presence of a
dehydrating salt. This method insures the preservation of type strains
of bacteria for years without danger of loss or cantamination. By
suitable variations in the technic the various strains of gram positive
00ccif7gga ;:t ;Q;Sigqggéilli have been shown to be subject to preser-
vation. Spirochetes of relapsing fever - the only spirochete studied -
have been killed by the manipulation. It is hoped that this method

will relieve museums having to keep alive large stocks of bacteria

fran much of the tiresame routine incident to this work.



Dr.,.A¥very and Cullen.

With the hope of acquiring a more definite understanding of
the way in which preumococci adapt themselves to various environ-
ments, a study is beiny made of the enzymes of pneumococcus.

Previous study of the biology of pneumococcus has led to a
kmowledge of certain biochemical characters, which are caumon to
the species as a whole, and to the recognition of fixed antigenic proper-
ties which serve to distinsuish racial differences within the species.
The antizenic properties are inherent in the specificity of the bacterial
protein and are only detectable by serolozic reactions, by means of
which type relationships are recognized. The birchemical characters,
on the other hand, are possessed in comuon by most pneumococci regard-
less of type differences, and are intimitely associated with the life-
processes of the organism. These metabolic functions in turn are re-
ferable in most instances to enzyme action,

In the isolation and study of these bacterial enzymes apart
from the living cell to which they are so intimately bound, use has
5een,made of the fact that pneumococci rapidly undergo solution in
the presence of bile. TFurthermore bile dissolves the bacterial cell
with little or no accompanying change in the specific antizenic sub-
stance and with little or no injury to other demonstrable in&facellulér
substances, such as the endohembtoxin. By dissolving the organisms
in bile and testing the cell;free solution on suitable substrates, enzymes
are readily demonstrable. These enzymes have been found to possess the
power Of actively hydrolysing peptones into simpler peptides and amino

acids, of converting carbohydrates into simpler products, and of splitting



esters into fatty acids. In demmstratinz carbohydrate cleavage,
however, bile was found to inhibit completely the hydrolysis of sucrose
and starch so that a different method of prepariny the enzyme solution
was necessary. For this purpose 1t was found that the orzanisms sus-
pended in m/10 phosphate solution of pH 6.2 underzo plasmolysis quickly
with the release of intracellular substances capable of actively hy-
drolysin: carbohydrates. By the methods described it is possible
to prepare enzymse solutims which are sterile and by bacteriological
technic to maintain sterility throughout the experiment, without the
use of antiseptics.

Evidence is presented that these enzymes exist preformed
in the bacterial cell and are therefore of the type known as
endoenzymes. The proteolytic enzymes demanstrable in bile solutions
of pneumococci exhibit sreatest activity in the further hydrolysis of
the intermediate products of protein digestion such as peptones.
Thirty to forty per cent of the available peptide nitrogen in peptone
substrates is split to amino nitrogen. This fact, together with the
observatian that the zone of optimal activity is pH 7.8 indicates
that this enzyme is erepsin-lilke in character. The curve of its
activity falls with increasing acidity until at a hydrogen ion con-
centration of pH 4.5 canplete‘inhibitian results. It is interesting to
note that this enzyme manifests its maximal activity at pH 7.8 which
- is the optimal hydrogen ion concentration for growth of pneumococcus.
Bile salts effect solution of pneﬁnOcoccus as readily as bile itself,
and enzymes prepared by dissolving the cell bodies in solution of
sodiun chelate exhibit an equal degree of activity. The thermostability

of the intracellular peptones is greater than the heat resistance of



pneumococcus itself. The proteolytic enzyme is, however, sensitive to
: 0
heat; an exposure of 10 minutes at 100 C. destroys its activity.

Dissolved in ox bile the enzyme retains about 40 per cent of its

activity over a period of six weeks,

By similar methods, the fact has been established that within
the pneumococcus cell there exists a remarkably active lipase or
esterase,. The acid formed by its actia on 2 per cent tributyria
represents a normality of about N/20 butyric acid. The maximum ac-
tivity of the intracellular lipase occurs at a reaction of pH 7.8
and progressively decreases with increasing acidity of the substrate.
This optimum reaction corresponds closely with that of the endopeptmase
and both coincide with the optimum hydrogen ion concentration for
growth of pneumococcus.

The development of a technic for the demonstration of endoenzymes
had made it possible to submit to experimental proof the questim,
whether difference in virulence of various strains of pneumococeci are
in any way related to the activity of the intracellular enzymes. It
has been found thus far that loss of virulence is ndt associated with a
corresponding loss of either erepsin or lipass activity.

From observatis already made m the possible relationship of
these active intracellular substances to the mechanism of bile solubility
of pneumococcus, it does not appear likely that solution of the organism
is brought about by these enZymes which bile serves as an activator.
Pneumococci exposed to an acidity equivalent to or zreater than pH 5.0 are
not only rapidly killed but rendered completely bile insoluble, The
endoenzymes of pneumococcus, on the other hand, are little influenced
in their subsequent activity after previous exposure for two hours to a

reaction corresponding to the acid death-point of the bacterizl cell
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itself. Similarly pneumiococci rapidly suaccamb on short exposure to
a temperature of 52° C. and the heat-killed orzanisms are no longer
soluble in bile. Exposure of the proteolytic enzyme, however, to a
tenperature correspanding to the thermal death-point oOf pneumococcus,
causes only sli_ ht retardation of its hydrolysing powver. Cheriical
and pnysical agents, therefore, wnhich render the cell insoluble in
bile, exert in o similar concentration only slizht inhibition on the
intracellular enzymes.

In jerm-free filtrates of broth cultures of pneumococcus,
enzymes are found free in solution only when  rowth has progressed
to the phase in which cell disintegration begins and liberation of the
intracellular substances into the cul ture media occurs. Durinz the
early stages of growth of pneunococcus, when under optimal conditions
the organisms are multiplying at their mamimum rate and little or no cell
deatn is occurrin;;,, enzymes cannot be detected in recognizable amounts
in culture filtrates.

The innibitin; action of bile on the activity of the carbohydrates-
splitting enzymes of pmeumococci:is overcome by effecting cytolysis of
the bacteria in phosphate solution of pH 6.2. Alternate freezing and
thawing of the bacterial suspension greatly facilitates rupture of the
cell membrane and liberation of the intracellular substances. By this
technic sterile solutions of dissolved enzymes of pneumococcus may be
obtained which possessto a remarkable degree the power of carbohydrate
cleavage. In this manner it has been demonstrated that there exists
within the pneumococcus cell enzymes capable of converting saccharose
into monosaccharida (invertase), of splitting starch through the dextrine

to reducing sugars (amylase), and of hydrolysing inulin (imulinase).



The zpne of hydrogen iom concentration iniwhich these enzymes are
active bears a strikinz correlation to the biolozic activity of the
living cell. Pneumococcus grown in saccharose broth for instance,
reaches a final hydrogen ion concentration of about pH 5.1. AL

this point not only does cell death occur but no further change in reac-

rubation of the culture medium. In

tion takes place on continued in

the study of the carbochydrate splittinz enzymes independent of the liv-
likewise

in, cell, it has been found that the intracellular invertase /ceages to

function at a reaction more acid than pH 5.0. These facts correlate

the biologic activities of the living orzunism with the action of its

enzymes.

In addition to the study of the endoenzymes - erepsin, invertase,
amylase and inulase - work in progress indicates that in addition cer-
tain other active intracellular enzymes are present in solutions of
pneumoc occus bodies. These, in brief, are in the nature of bacter-
iolytic enzymes capable of causing rapid and complete dissolution of

heat-killed bacteria. Work on the nature and specificity of these

bacteriolytic enzymes is now in progress.



Zr. E. G, Stillman

Dr. Stillman and Miss Bourn haive been engazed in & study of
the cultural and bioloyical activities of B. influenzae in cauparison
with a few strains of B, pertussis, B. bronchosepticus, bacillus of
rabbit septicemia, and B. X.

It has been determined that although oleate medium enhances the
srowth of rost Gram negative bacilli, it is not suitable for the cul-
tivation of B, pertussis. Tne investigation of B. influenzae has con-
sisted largely in deterninin- what strains cause the reduction of
nitrates to nitrites, which strains cause indol productian and in de-
tercinin; the final hydro-en ion concentration. Apparently all strains
of B. influenzas reduce nitrates to xitrites, The power to produce
indol appears to be constant in certain strains, but is not possessed by
all strains, The nmumber of indol producers ia jreater among those
strains recovered fron disease and nomal mouths aurin; the epidemic
than among the strains recovered from normal mouths since the epidemic
of 1918,

Althouzh at first it seemed that possibly a difference in the final
hydrozen ion concentration could be determined in different strains, it hass’
been found that practically all strains have a final pH of 6,1 to 6.3. The
time at which tﬁe hydrosen ion concentration is reached, however, wvaries
zreatly under different conditions of srowth, and to a large degree upon
the factor of lag in growth. For instance, if a culture is zrown in a
flask, the hydrogen ion concentration will ccme down to pH 6.3 over
nizht, but if the same culture is inoculated with media in a test tube
and is incubated uprisht, the hydrogen ion concentration will not reach
to 6.5 until the end of two weeks, Growth can be initiated in fluid

media frau pH 8.0 to pH 6.0,



During the latter part of January 1520 thraat cultures were
again taxen of the personnel c¢f the laboratories and of the Hospital
of tne Institute. This survey showed that B, influenzae could be
cultivated freou twenty per cent of the normal persons examined at tnat
tinie. Tnis is a sli htly hi_har percentase than in September 1919

when only 15 per cent were found to harbor B. influenzae.



Dr. Lyon

Dr. Lyon has obtained six sara with an azzlutinating titre
of fraun 1-640 to 1-2500 against the hauolozous orzanisms. i th
tnese six sera 60 strains of B. influenzae nave bzen studied. It is
found that most of the 60 strains are a3 lutinated by these sera in a
titre of 1-20 und 1-40, but at nizher dilutions pro ressively fewer of
tne strains are agq:lutinated. Absorption studies indicate the probable
pressure of ;roups and subiroups.

Certain attempts hava ulso been made to determiine the inter-
relationship of these organisms by aieans of pracipitin reaction, bdut
the amount of antigen required for this purpose and the lack of speci-
ficity of the reaction in easily enployed dilutions sce. to render this
test impracticable in the attempt to classify such organisms.

Saue trials have also been made to extract a toxin fram different
strains of Pfeiffer's bacillus which will produce patholozical effects
in animals. The results have not been wniform and the metnods have
proved unsatisfactory. _

Attenpts to determine the érotective potency of the immune sera
are impracticable, as it has been impossible to raise the orzanisms used
to a sufficiently hizh and uniform stage of virulence for ordinary small

laboratory animals.



Dr. Robertson

The vork undertaken during the past year may be divided rough-

ly as follows:

I. On the cultivation and biolorical characteristics of the

Spirochaete obermeieri(recurrentis). Tais work, undertaken with Dr.

Kligler, was begun last sunmer «nd completed during the winter.

An attenpt to cultivate the Spirochaete obermeieri by the
method of Noguchi and others resulted for the most part unsatisfac-
torily. There being little information at hand concerning the biology
of tnis organism, it was decided to investigate its growth requirements
more fully. Beginning with Noguchi's technique as a basis a number
of experiments were undertaken which brouzht out the following facts,

(1) Ascitic fluid and serum, which are used for cultivating
this organism, rapidly become alkaline after withdrawal from the body.

(2) The growth of Spirochaete obermeieri is limited by the
reaction of the medium. The range of growth is from a pH of 7.0 to
8.0. The optimum pH is 7.2 to 7.4. The reaction of samplas of

greatly
ascitic fluid and serum is frequently feihd to exceed/an allalinity
of pH-8,0.

(3) By adjusting the reaction of the medium to the optimum
¥ith a mineral acid or alkali and using a buffer, such as peptone or
egg albumen to maintain the reaction, we have been able to grow these
‘organisms consistently, keep them in culture for from six to seven
weeks, and pass them on to subcultures.,

(4) Kidney tissue as used by Noguchi serves to reduce the al-
kalinity of the ascitic fluid, and furthermore maintains the reaction
at the reduced level. This effect of the xidney, however, depends

on the relation of the size of the kidney to the amount of fluid used
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and also on the original reaction of the fluid. It is not a stan-
dardizable reaction.
(5) These organisms are strict aerobes.

II. Observations on the "methemo~lobin test for typing

pneumnococci®, In a recent publication by Lowe, Hiemnhfeld, and

Tallach fram the Mt. Sinai Hospital, a test was described for deter-
mining the type organism in pneumonia by means of a blcod reaction.
Tne test briefly consists in determining the relative rates at which
the three types of pneumococci produce methemoglobin in the laked
blood of a pneumonia patient. The type organisn, which first pro-
duces methemozlobin in the laked blood, is considered to be the same
type as that producing the disease.

It seamed worth while to investigit®: tha test since, if the
work could be repeated, the test not only would afford a rapid method
for typinz pneumonia, but it would also offer the possibility of
uncovering a new principle in theibiolo:;y of the pneumoOcoccus.

Tests performed on several pneumonia patients and experimental
animals gave un-satisfact;Ory results. It was evident quite early that
the technique as described failed to tale into account several vari-
ables. An attempt was accordingly made to standardize the reaction.
First the effect of varying concentrations of the suspensions of pneu-
mococcl was determmined. Then the growth rate of the different types
and the phase in zrowth of the individual culture were controlled.
Furthermore the quantity of the organisms used in the tests was varied.
With all these factors controlled, the results were still unreliable.
It was also found that virulence had no apparent relation to methemo-

globin production. Finally, with the assistance of Dr. Barber, sin-



gle organisms of the three types of pneumococci were isoluted and
planted into laked blood of a prneumonia patient. The three types
were found to nmultiply at the same rate.

There is one more possibility that is being investii:ated
now, nanely, the use of attenuated organisns. A personal interview
#ith the authors of the text revealed the fact that tiney used cul-

tures 24 to 48 hours old.

Q)
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Dr. Blake

In completion of work previously conducted at the Army Medical
School in Washington, D. C., a detailed study of the histological
patholozy of pneumonia produced in monkeys by intratracheal injections
of pneumococcus, of Streptococcus hemolyticus, and of Bacillus ‘in—
fluenzae has been carried out and an attempt has been made to work
out the pathogenesis of the different types of pneumonia caused by
these three organisms.

Study of the patholo.y of pneumoctccus pneumonia in monkeys
has ehown that it is essentially the same as that of pneumococcus
lotar pneumonia in man. It has been shown that in monkeys the
Pneumococcus iInvades the lung near the hilum and spreads throush the
tissue by way of the interstitial framework and lymphatics and that
cansolidation begins ceatrally and spreads toward the periphery of
the lung.

Similarly it has been found that the pathology of hemolytic
-streptococcus pneumonia in monkeys co;responds to that of strepto-
“cocecus interstitial and lobular pneumbnia in man. The streptococcus
invades the lung by the same paths as the pneumoccccus but the end
result is different because of a different tissue response to the in-
fectiOn and a different effect of the organism on the tissue.

Bacillus influenzae likewise produces a distinctive type of
bronchopneumonia in monkeys similar to that produced by B. influenzae
in man. The injection in this case primarily affects the mucous
‘membranes of the bronchial tree with adjacent areas of peribronchial

consolidation.
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A clinical and bacteriological study of measles has beeh
started in collaboration with Dr. Trask. The isclation ward of the
Hospital has been opened and up to the present 15 cases of measles have
been studied. Cultures of the blood and secretions of the respiratory
tract have been made by various aerobic and anzercbic methods and
animal inoculations have been begun, An attempt has bz2ern made to de-
temine whether an antigen arisin; fram the measles virus could be

found in the urine. So far these studies have yielded negative re-
sults,



Dr. Van Slyke

The methods for blood zas determination have becn s0 modified
that it is possitle to Jetermine both COo and ocxygen in tne sume sample
of blood us accurately and about as quickly as either -as can be esti-
wated alone. It was found that when luctic acid, instead of a rmineral
acid, is used to acidify whole blood for the 0, determination, no coag-
ulatiag of hemoglobin occurs, and €O, can be dectermined with more fac-
ility than when use is made of the mineral acids, which cauw-ulate a
good deal of hemozlobin in the apparatus. It was further found that
when minimal amounts of lactic acid are used, potassium ferricyanide
in sufficient amounts to set free all the oxygen may also be added
without coarulating sufficient protein to interfere at all with the
determination. The minimal amounte of reagents that will certainly
free all of the CO; and O respectively in 1 cc. of blood are 1 cc.
of N/10 lactic acid and 5 m3. of ferricyanide. Then the two reagents
are added together the ferricyanide may be much increased, but the acid
may not be increased without causing troublesome protein coagulation.
We therefore treat 2 cc. of bdblood, ' in the blood zas apparatus devised
in this laboratory, with 2 cc. of N/10 lactic acid, 1 cc.-of water (for
dilution) and 0.2 cc. of 20 per cent potassium ferricyanide. The 0o
and CO> are extracted by about 30 seconds' shaking and are meésured to.
gether. About 1 cc. of N/1 NaOH is then run in to absorb the COp,
absorption beiny almost instantaneotus, and the residual gas, which is
the oxyzen, is measured.

Dr. Stadie has further extended the work on hemogldbin and its

derivatives by workin: out a method for estimation of methemogl dbin,



{1

]

which has appeared in the current number of the Journal of Biological
Chemistry. He found that by treating olood under proper conditions
with potassium cyanide, all the pigment preseant, hLemozlcbin and methe-
moslobin, is chanzed into the deep red cyanhemo;lobin, wnich can be es-
timated colorimetrically with an error usually not jreater tnzn 1 per
cent. By means of the oxyzen capacity method, on the other hand, only
the hemozlobin, not the methemozlobin, is estimated. The methemo:;lodin
is therafore the difference between the total hemozlobin estimated

as the cyano compound and the oxyhemoglobin estimated by the oxyzen
capacity method.

Dr. Stadie with this method studied in rabbits the fate of
methemo;lobin formed in vivo, both by the action of chemicals sach as
ferricyanide and nitrites, and by pneumococci. He found that methe-
mozlobin formed in vivo, rezardless of the ajent producinz it, die-
appears rapidly from the circulatian, so that in a few houts after in-
Jection of nitrite no methemo3zlobin can be detected, even thoush
enouzh has been formed to use up half the hemo;lobin. In pneumococcus
septicemia a similarly rapid removal appears to occur, and determinable
amounts of mathemozlobin are found in the blocd cily durinz overwhelm~
ing infection, even thoush the hemoj;lobin is much decreased. It
appears probable in the latter instance that the loss of hemozlobin
is due to its -transformation into methemozlobin, with simultaneous
removal of the latter from the circulation. Tha mode of its removal
has not yet been ascertaihed. No me themozlobin could be detected
by spectroscope in the urine or any extract of any organ. It appears
not uniikely that the pignent may have underzone further desradation.

The problem will be pursued agzain later.



RPNy

106

7ith the metheﬁoglobin determination we now have available
me thods devised in this laboratory for the estimation of oxyhemozlobin,
reduced hemo;lobin, carbon monoxide hemo 10bin, and methenio:lobin.

Dr. Stadie and Dr. Binjer are enzased in a study of thne respir-
ation in pneumonia and in cardiac disease, and in a study of the physio-
losdcal and therapeutic effects of oxyzen administration. For thse
latter work they have constructed an "oxysen chamber" capable of holding
a patient and nurse, and of havin; its oxy en content kept at any de-
sired level. The preliminary experiments on cyanotic cardiac and
pneunania patients have yielded apparently strikinz results in chanje
of oxycen saturatian of the blood, character of respiration, and pulsc
rate, but as the work is still in the preliminary stage it scems well
to wait until the next report before discussin: it.

In the study of nepnritis undertaken with Dr. Austin and Dr.
Stillman, trouble was experienced at the start in applyinz the Ambard
formula to estimate the urea-secreting power of the kidneys. e con-
sequently directed our attention to this point for the time, and ex-
periments on animals, nomal men, and patients, led to the following
conclusions: (1) Ambard and his collaborators, presamably because of
the inaccurate (hypobranite) method used in their urea determinations,
were in error in findinz that the rate of urea :smcrstion rises as the -
square of the blood urea concentration. As a nmatter of fact it rises
in simple direct proportion to it, i.e., doublin i the blood urea doss
not gquadruple the output, as assumed in the Ambard equation, but merely
doubles the ocutput. (2) The relationship between concentration of

urea in urine and rate of urea azcretion asswned by Ambard holds so
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loosely that it is often difficult to ascertain any relation at all.

Then volume ocutput of urine, however, was compared with rate of urea

secretion, it was found on inspection of the results of previous authors
who had used accurate analytical methods, {McLean, Addis) as well as
of our own results, that up to™a certain limit of volume output, the
amount of urea excreted per hour increases with the voluue of urine
passed per hour. The quantitative relationship found was that with
a given blood urea, the urea excretion increases as the square root
of the volume of urine. Tnis relationship holds until a certain
volume ocutput is reached, varying between 200 and 400 cc. per hour
for different individuals. Beyond this volure, which we have called
the "augmentation limit", further increase even up to 600 or 700 cc.
per hour, does not further increase at all the rate of urea excretion.
These relationships are expressed in the formula, for a given individual:
(Urea ocutput) = (Blood urea) x \fﬁ%lume X a constant,

With different individuals the urea output and volume output
are put on a per kilo basis.

Urea output per kilo = Blood urea x V/Volume per kilo x a constant.

Using the symbols, D = Urea output calculated on a 24 hour time

unit, B = blood urea concentration, V = volume of urine, also calculated
on a 24 hour time limit, W = body weight in kilos, X = constant, this

equation becames:

—————
D v
—— = KB X et
W w

B\[vw’
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K is the figure which indicates the relative urca cxcreting
efficiency of the kidney. In nomal indir.J.ils its usval value is
6 to 8, the extremes being 4.5 to 10.5. “hen Ridney insafficiency
definitely depresses the urea secreting power, the v.luc falls below
4.5.

The behavior of the chlorides in the circulation, with refer-
ence to their excretion, is being now taken up. The expéibments aie
as yet only in the preliminary stages. Pr. Austin, however, has can-
pleted and pralpared for publication a satisfactory method for estimating
cnlorides in whole blood, for use in this work,

With Dr. Cullen preliminary work has been done on anothar phase
of the acidosis problem. The results of several authors, particularly
Milroy in Fngland and Henderson in Amerilca, indicate that it is exper-
imentally possible to reduce both the free CO2 and the bicarbonate
content of the blood by forced or induced over-ventilation. Under the
influence of such respiration ‘the bicarbonate fall simulates that of
acid intoxication, but the reaction of the blood (hydrogen ion cancen-
tratian) instead of remaining normal or becaming more acid, actually
becomes more alkaline than normal. It may at times, therefore, be
necessary to datérmin;e the blood pH in order to decide whether a reduced
blood bicarbonate is due to gemiine acildosis or t0 same outside stimuius
of respiration. We have undertaken to ascertain the quantitative re.
lationship of ventilation rate, bicarbonate change and hydrogen ion
concentration, and to devise a simple colorimetric method for detectins
the increased alkalinity that results fran over-ventilatiom. The oy, .
ventilation factor seems to be of no importance in metabolic diseases,

such as diabetes and nephritis, where acidosis is of the most clinjeal



importance; but it may play a role in the cnunges that occur in such
conditiuns as shock, anesthesia, and intoxication by aarcotics.

Dr. Van Slyke, Dr. Cullen and Miss Hiller also expect shortly
to resume the work on the fate of protein dizestion products, «nd to
obtain information as to whether intermediate products, sucn as peptoncs
and albumoses, as well as amino acids, are absorbed ducin, dizestion.

Miss Hiller, as a preliminary to this work, has been maxdng a
careful study of the different protein precipitants for use with blood
in order to ascertain which may be most trusted to remove all the protei,,
and leave all the amino acids and intermediate products. Tne action of
the precipitants, such as trichloroacetic acid, colloidal iron, meta-
phosphoric acid, picric acid, mercuric sulfate, uand alcohol, was tried
on both blood and peptone mixtures. Trichlorcacetic acid appeared to de
the most satisfactory, and will be used under the conditions wnich were
worked out.

Miss Hiller has engaged in the preparation of sane histamine
in order to determine its effect on protein catabclism, in continuance
of sbme work on toxic protein catabolism done in 1917 with Dr.Whi;)ple
in San Francisco.

Miss Hiller is also engaged in devising a colorimetric method

for direct determination of histidine in the hydrol;sis prodzsts of

proteins.
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Vith Dr. Levy, experiments have been made on the action of
digitalis (tincture) and of strophanthin on the heart muscle.
This work was undertaken for two reasons: The first has in view ascer-
taining ths action on heart nuscle of that dose of digitalis which

affects the T-wave of the electrocardiogram., In our first paper, the

hange must be due to a muscular

0

argument was made that this electrical
effect, for it persists after the elimination of nervous influences by

the injection of atropina. Experiments in animals (Robinson and Wilson)
have since shown that after 30 per cent of the C.L.D, (calculated lethal
dose) has been injected the T-wave change takes place. Ve have accordingly
performed experiments in which this per cent of the C.L.D, ?és been injectsg.
Electrocardiograms were taken and changes in the heart/SZ:: :ecorded

with the myocardiograph of Roy and Aa;mi. In a number of experiments,

the blood pressure has likewise been recorded. We have found in by far

the greater number of animals that with 30 per cent of the C.L.,D., there

is an increase in muscular shortening amounting to 10 to 30 per cent

of the initial length of the curve. We have paid close attention to

the validity of the ¢ontrol period and have found it necessary to main-

" tain the artificial respiration and the degree of anesthesia unchanged

throughout the experiment. The T-wave change‘which we expected to find
an injecting this per cent of the C.L.D, has also occurred, but it has
got taken place in as large a mumber of cases as that in muscular
shortening. An elevation in blood pressure has likewise occurred.

ﬁe think that the severity of the operation is responsible for the
lack of uniformity in the behaviour of the electrocardiogram. We are
therefore engaged on experiments in which the blood pressure and the

electrocardiogram may be taken in intact animals. BSo far, we are ablas %,
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say, our primary object is accouplished, in that we havs shown that with
percentages known to alter the electrocardiogram, the heart muscle is
affected.

Ths second reason for attempting to ascertain this effect
has to do with current oplnion on the treatment of cases of caronic heart
disease, in the absence of auricular fidrillation. In these cezses the
view is widely held that the administration of digitalis is useless and
the drug is accordingly withheld. The ground for this opinion 1s based
on the supposition that, with therapeutic doses, digitalis acts on the
function of conduction in heart muscle, but not on that of contraction,
Our experiments establish the fact that this view is incorrect, and
lcad to a more satisfactory idea of clinical pharmacology and to a revision
of the conception of the therapeutics of the drug.

With Dr. Levy the action of digitalis (digipuratum or digitan)
and of G. strophanthin in equivalent doses (cat units) has been couipared.
Certain likenesses have been found. These consist chiefly in the following:
When the normal cardiac mechanism is present, there is no effect on
auricular rate, but rather in lengthening the auricule-ventricular con-
duction time. When the auricles are fibrillating, both drugs slow
the rate of the ventricles. The drugs differ in these respects: First,
the effect of strophanthin by veih may be expected as early as 20 mimutes,
that of digitalis by mouth probably not often earlier than 120 minutes;
second, the duration of the effect of strophanthin does not exceed 3 to
5 days, and is often not longer than one day; that of digitalis is usually
14 days and may be as long as 24 days; third, the effect of strophanthin
on the T-wave is negligible, that of digitalis is that now well establishad.

If the observation# continue to show these differences,

it will be established that the advantages of the use of strophanthin
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are limited and that there are certain disagvantages. The dJdisadvantazis
depend on the difrficuley of findin_ the proper dosase, the findin; or
which 1s uecessary, for the aar-in of sufety is =mall; and on tne bricl
duration of its action. In tho suitable case, in sner eacy, it 18 nd
doubt useful, thoulh it is pernaps rarely imperative to oblain acticn ia

less than two hours, Taz use of strophanthin way of course U 1wportart

when the sionach is irritased.



